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ABSTRACT 

Minnow trapping was conducted i n  the  Big Lake watershed from June 20 t o  
October 13, 1977 t o  determine species composition, abundance, growth r a t e s ,  
and migrational hab i t s  of salmonids. Minnow t r a p s  were f i shed a combined 
t o t a l  of 8,059 hours. Highest salmonid d e n s i t i e s  occurred i n  Fish Creek 
i n  t h e  area  immediately below Big Lake. Coho salmon, Oncorhynchus kisutch 
(Walbaum), was t h e  most numerous salmonid species i n  a l l  areas sampled. 
Data a r e  presented which ind ica te  t h a t  salmonid species composition i n  an 
area  i s  pr imar i ly  a function of densi ty  r a t h e r  than h a b i t a t  preference. 
Rearing coho salmon appear t o  have reached t h e i r  maximum rear ing densi ty  
i n  the  upper por t ion  of Fish Creek. 

Growth curves f o r  age 0+ and I+ coho salmon rear ing i n  Fish Creek and 
Meadow Creek a r e  presented. Growth r a t e s  of age 0+ coho salmon i n  Meadow 
Creek a r e  s l i g h t l y  higher than i n  Fish Creek, while age I+  coho salmon 
growth r a t e s  i n  Meadow Creek a r e  considerably higher than those age I+ 
coho i n  Fish Creek. 

A c ree l  census was conducted on nine lakes i n  t h e  Kepler Lake Complex. I t  
was determined t h a t  70% of t h e  fishermen interviewed preferred f i sh ing  f o r  
rainbow t rou t ,  Salmo gai rdner i  (Richardson), and 63% preferred  t o  catch 
large  numbers of pan-sized f i s h  r a t h e r  than fewer large  f i s h .  

The average angler  catch r a t e  i n  seven rainbow t r o u t  lakes was 0.13 
trout/hour while catch r a t e s  were 0.60 f ish/hour i n  the  lake  stocked with 
coho salmon. The estimated harvest  on all .  n ine  lakes was 2,136 f i s h  and 
a t o t a l  of 5,854 angler  days were expended during t h e  period of  t h e  census. 

Chinook salmon, 0. tshawytscha (Walbaum), populations i n  Matanuska-Susitna 
Valley streams were t h e  second highest  ever recorded f o r  t h e  region. In 
1977 t h e  t o t a l  chinook escapement was 17,028, which is  14% lower than t h e  
highest escapement which occurred i n  1976. 



BACKGROUND 


The Fish and Meadow Creek investigation was initiated in 1976 for the 

reasons stated by Watsjold (1977). The initial year of the project proved 

t.o be a success, and a better understanding of the population dynamics of 
sa1.monids in the Big Lake drainage resulted. This project also revealed 
how to effectively utilize minnow traps to obtain the information needed 
.t.o complete the objectives of the study. Increased knowledge on the use 
of minnow traps will benefit similar studies that will undoubtedly take 
place in future years. 

The Youth Conservation Corp (YCC) assisted in data collection during the 

1977 summer as they did during the 1976 summer field season. The YCC was 

able to work on the project through August.. The project was continued 

into October by staff biologists. 


The Fish and Meadow Creek investigation will not be continued due to pro- 

"ect priorities. The project has provided data that will increase under- 

standing of rearing salmonids in the Big Lake drainage. The complexity of 

the population dynamics in the drainage are such that to obtain much of 

t.he desired data would require an extensive research project involving a 

considerable expenditure of funds, which are not currently available. 


Life history investigations utilizing minnow traps were started on 

Willow Creek during the fall of 1977. Chinook salmon is the primary 

species being studied. This study is continuing through the winter and 

will be discussed in next year's report. 


A creel census was initiated on nine lakes located near Palmer. Counts 

were conducted during the 1975 and 1976 field season which provided back- 

ground for a creel census design. There has long been a need to evaluate 

the return to the creel of stocked fish. All nine lakes had been rehabili- 

tated and were being stocked on a regular basis with various species. The 

creel census is another means of determining the success of the stocking 

program in the Matanuska-Susitna Valley. 


RECOMMENDATIONS 


1. 	 Life history investigations in the Big Lake drainage should be 

discontinued. 


2. 	 Life history investigations of chinook and coho salmon in 

tributaries of the Susitna River should begin. 


a. 	 Minnow trapping should be conducted on a regular basis in the 

Willow Creek drainage to determine species composition. 


b. 	 Growth rates of chinook salmon in the Willow Creek drainage 
should be determined. 



c. 	 Migrational tendencies of chinook salmon i n  Willow Creek 
and other  t r i b u t a r i e s  of t h e  Susi tna  River should be 
determined. 

OBJECTIVES 

1. 	 To determine and record t h e  environmental c h a r a c t e r i s t i c s  
of ex i s t ing  and po ten t i a l  f i s h e r y  waters of the  job area .  

2.  	 To inves t iga te ,  evaluate and develop plans f o r  t h e  enhance- 
ment of anadromous and res iden t  f i s h  stocks.  

3 .  	 To make recommendations f o r  the  proper management of 

various spor t  f i s h  waters i n  t h e  a rea  and t o  d i r e c t  

fu tu re  s tudies .  


TECHNIQUES 

Minnow trapping was conducted on Fish and Meadow creeks u t i l i z i n g  wire 
1/4-inch mesh minnow t raps .  Fish Creek was divided i n t o  th ree  index areas  
and Meadow Creek was considered a separa te  index area .  A minimum of 10 
numbered t r a p s  were f i shed d a i l y  i n  various types of stream h a b i t a t .  Each 
t r a p  was f i shed a t  the  same locat ion f o r  approximately 24 hours and was 
checked a t  one t o  three  hour i n t e r v a l s  during t h e  day. A t  t h e  end of each 
day the  t r a p s  received f r e s h  salmon eggs and were l e f t  overnight.  On each 
new sampling day a l l  t r a p s  were moved t o  a new locat ion i n  each index area  
and rebai ted .  A sampling schedule f o r  the  e n t i r e  summer was devised and 
allowed f o r  trapping t o  be conducted i n  each index area  f o r  a period of two 
o r  th ree  days. Upon completion of t rapping i n  a l l  index areas  t h e  whole 
process was repeated. 

Five salmonids were randomly se lec ted  from each t r a p  da i ly ,  iden t i f i ed ,  
measured, and placed i n  a prepared so lu t ion  of formaldehyde. Daily samples 
from a l l  t r a p s  were placed i n  t h e  same j a r  and labeled accordingly. In  
addit ion t o  the  d a i l y  preserved specimens,, t h e  f i r s t  100 salmonids captured 
each day were measured and released.  These measurements were recorded on 
an addi t ional  form. The remaining f i s h  i n  each t r a p  were i d e n t i f i e d ,  
counted and released back i n t o  t h e  stream. 

A l l  coho salmon were checked t o  determine i f  t h e i r  l e f t  ven t ra l  f i n  had 
been removed. A l l  f i n  cl ipped coho were measured before being returned 
t o  the  stream. 

A form was used t o  record a l l  appropriate da ta  f o r  each t r a p  (Figure 1 ) .  
Fork lengths of f i s h  samples were recorded t o  t h e  neares t  mil l imeter .  
Water depth was recorded i n  centimeters a t  each t r a p  s i t e  and bottom types 
were noted on the  form. The t r a p  locat ion i n  re la t ionsh ip  t o  t h e  stream 
channel was recorded a s  well a s  general current  ve loc i ty  which was v i sua l ly  
categorized a s  e i t h e r  s luggish,  moderate, moderately swif t ,  o r  swif t .  
Catches were separated by time period. Upon completion of each day's 



-- 

. Index Area 	 3 .  Date 

4. Time Se t  	 Time Se t  Time Se t  

5 .  Water Temperature 	 6 .  Water Depth 

7. RottomType 

S .  Trap Location 

. Current Veloc i ty  10. Weather 

11. Preserved Sample 	 12. Released Sample 

Species* 	 Length (mm) Daytime Se t  Overnight S e t  

Species  Numbers Species  Numbers 

13. 	 Released S i l v e r  Salmon - Left  Ventral  C l ip  

Lengths (mm) 

14 .  Tota l  Trap Hours 	 15. Tota l  F ish  

0 .  F i s h  Per Hour 

1 7 .  Addit ional  Comments 

* 	 RB-rainbow, DV-Dolly Varden, SS-s i lver  salmon, RS-red salmon, WF-white 
f i s h ,  C-Cottid,  SB-stickleback, SK-sucker. 



t rapping,  t o t a l  t r a p  hours, t o t a l  f i s h ,  and f i s h  per t r a p  hour were 
recorded a t  the  bottom of t h e  form. 

Scales were read from salmonids a t  various si tes t o  determine length 
ranges f o r  each age c lass .  Scales were pressed between g lass  s l i d e s  and 
placed i n  the  sca le  p ro jec to r  f o r  examination. 

Since the  YCC was conducting the  summer tri2pping, d a i l y  samples were 
checked each week t o  determine t h e  accuracy of species iden t i f i ca t ion .  

Monofilament g i l l  n e t s  (125' X 6 ' )  having f i v e  mesh s i z e s  ranging from 0.5 
t o  2-inch bar  measure, were used t o  c o l l e c t  f i s h  specimens. Nets were 
normally s e t  f o r  24 hours i n  each lake. 

Creel census of the  Kepler Lakes Complex was s t a t i s t i c a l l y  designed t o  
est imate harves t  and e f f o r t  on nine lakes from April 30, 1977 through 
September 5, 1977. This period was s t r a t i f i e d  by week, weekend-holiday 
versus weekday, 4-hour period, and lake access. The sampling day was 
divided i n t o  four 4-hour periods between t h e  hours of 6 a.m. and 10 p.m. 
Limited sampling was a l s o  conducted from 10 p.m. t o  12 midnight. Within 
s t r a t a ,  sampling was random. Sampling was conducted a t  th ree  access 
points ,  and frequencies were chosen i n  accordance with p i l o t  study ca r  
counts conducted during t h e  summer of 1975 and 1976. Anglers were 
interviewed during t h e  sample periods t o  determine number of hours 
f ished,  number and species of  f i s h  caught, whether o r  not  they f ished 
from shore o r  a boat, and i f  they had f in ished f i sh ing  f o r  t h e  day. 

Those people who were not f i sh ing  during the  sample period were a l so  i n t e r -  
viewed on a separate form re fe r red  t o  a s  a quest ionnaire form. 

Five questions were asked of fishermen t o  determine t h e i r  preferences of 
f i s h  species and s i z e  and what percent of t h e  time they f i shed during t h e  
winter and summer. They were a l so  asked whether they preferred  developed 
o r  underdeveloped public f a c i l i t i e s  and how they ra ted  the  q u a l i t y  of 
Upper Cook I n l e t  stocked lake  f i shing.  

Chinook spawning populations were enumerated by a e r i a l ,  boat,  and stream- 
bank surveys; while coho spawning populations were enumerated by foot  
surveys within es tabl ished index areas.  Chinook carcass d a t a  were col lec ted  
and age c lasses  were determined by length frequencies. Fork lengths were 
recorded t o  t h e  neares t  0.1 centimeter and weight t o  the  neares t  0.1 pound. 

FINDINGS 


Results 

Fish and Meadow Creeks Fisher ies  Inves t igat ion:  

A s  i n  1976, t h i s  study was l imi ted  only t o  l o t i c  environments. Watsjold 
(1977) gave a complete descr ip t ion of stream flows, f i s h e r i e s  resources, 



stream conf igura t ions  and s p e c i a l  problems r e l a t e d  t o  t h e  Big Lake 
drainage.  

The YCC was again a v a i l a b l e  t o  conduct minnow t rapping  i n  F ish  and Meadow 
creeks.  The YCC program was expanded and crews were a v a i l a b l e  u n t i l  t h e  
c l ~ dof August. S t a f f  b i o l o g i s t s  continued t h e  t rapping  through October. 

The index a r e a s  e s t ab l i shed  on Fish  and Meadow creeks  i n  1976 remained t h e  
same f o r  t h e  1977 s tudy (Figure 2 ) .  Minnow t r a p s  were f i s h e d  a t o t a l  of 
8,059 hours i n  t h e  f o u r  index a r e a s  dur ing  t h e  per iod  June 20 t o  October 13. 
The primary spec ies  captured were coho salmon, Oncorhynchus k i s u t c h  
jwalbaum); chinook salmon, 0.  tshawytscha (Walbaum); rainbow t r o u t ,  Salmo 
g a i r d n e r i  (Richardson) ; t h r eesp ine  s t i ck l eback ,  Gasterosteus acul  ea tus  
Xinnaeus; n inespine  s t i ck l eback ,  Pungi t ius  pung i t i u s  (Linnaeus); and-
un iden t i f i ed  c o t t i d  and lamprey spec i e s .  Coho salmon and rainbow t r o u t  
ca tch  r a t e s  a r e  shown i n  Table 1. 

Trapping revea led  t h a t  coho ca t ch  r a t e s  were h ighes t  i n  Index #3, followed 
i n  dec l in ing  o rde r  by Index #4, #1, and #2.  Index #4 had t h e  h ighes t  
rainbow ca tch  r a t e ,  followed by Index #3, #2, and #1. 

Catch r a t e s  f o r  1976 and 1977 a r e  g raph ica l ly  depic ted  i n  Figure 3. In  
i977, coho ca tches  equaled o r  exceeded ca tches  from 1976 i n  a l l  index 
a reas .  Rainbow t r o u t  ca tches  i n  1977 were t h e  same o r  lower than  t h e  
~:?revious year  i n  a l l  bu t  Index #4. 

Salmonid spec i e s  composition wi th in  each index a r e a  f o r  1976 and 1977 i s  
shown i n  Table 2. In  1977 coho salmon numbers were completely dominant 
i n  31: fou r  index areas .  In  1976 coho salmon numbers were dominant i n  a l l  
I r e a s  except i n  Index #2, where rainbow t r o u t  were mast numerous. 

Salmonid ca t ch  r a t e s  by percent  i n  each index a r e a  f o r  1976 and 1977 a r e  
shown i n  Table 3. These d a t a  show t h e  percent  o f  salmonids r e s i d i n g  i n  
t he  fou r  index areas .  In  1977 coho salmon were more abundant than  i n  
1976 i n  a l l  index a reas  except #3. The ca t ch  r a t e  i n  Index #3  was i d e n t i c a l  
during both years  while  t h e  ca t ch  r a t e  i n  t h e  o t h e r  index a reas  i n  1977 
were almost exac t ly  double what they  were i n  1976. In  1977 rainbow t r o u t  
were more abundant than i n  1976 i n  Index a r e a  #4. The percent  composition 
and ca t ch  r a t e s  of rainbow t r o u t  i n  1977 were much lower than  i n  1976 i n  
Index a rea  #2 and #3. 

Age and growth d a t a  by index a r e a  were determined f o r  salmonid samples. 
Table 4 shows average l eng ths  by age group i n  each index a rea .  Age O+ coho 
averaged from 42.3 t o  45.5 rnm i n  l eng th  i n  Indexes #I ,  #2, and #3  during 
t h e  June sampling. In Meadow Creek, age 0+ coho averaged 47.5 mm i n  June. 
When t h e  sampling terminated i n  October, age 0+ coho averaged from 57.1 t o  
50.1 i n  length  i n  t h e  t h r e e  F ish  Creek index areas .  Meadow Creek coho 

:ilVeraged58.7 mm i n  length .  


Age I+ coho averaged from 74.2 t o  75.2 mm i n  length  i n  F ish  Creek during 
June,  while Meadow Creek coho had reached a length  of  86.3 mm. The October 
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I . igurc  2 .  	 Big Lake Watershed Showing Locat ions  of  Index Areas on F i sh  
and Meadow Creeks.  



Table 1. Catch By Index Area and Species* i n  F ish  and P4eadow Creeks, 1977. 

Index Time No. Tota l  No. Catch/ No. Catch/ 
ilrea Period Traps Trap H r .  SS Trap H r .  RT Trap Hr. 

Total  	 100 

' l o t a l  	 110 

'Total 	 120 

Total  A l l  Index 
Areas 440 

* 	 SS - coho salmon 
RT - rainbow t r o u t  







T a b l e  3. Salmonid Carch Rates by Index Area, 1976-1977. 
---

Index 
Area Coho 

1976-
Catch/Trap Hour 

Percent Rainbow Trout Percent  
Index 
Area Coho 

~ a t c h I 5 pHour 
Percent Rainbow Trout Percent  



-- 

-- 

Table 4 .  Age and Average Longtfis* o f  Coho Salmon and Rainbow Trout 
Captured i n  Each Index Area, 1977. 

Coho Salmon Rainbow Trout 

Date 

Index I 

Index 2 

Index 3 

Index 4 

I+ 28 
11+ 25 

I+ 11 
11+ 5 

I+  21 
11+ 14 

I+  14 
11+ 11 
o+ 1 
I+ 21 

11+ 61 

* Lengths recorded in  mil l imeters .  



sampling revealed t h a t  age I+ coho i n  Fish  Creek had reached a length  of 
82.5 t o  84.6 mm. Age I+ coho i n  Meadow Creek had reached a length  of 
96.3 mm by October. 

Figure 4 shows growth r a t e s  of d i f f e ren t  age coho salmon i n  Fish and Meadow 
creeks during t h e  period of June t o  October. The growth curve ind ica te s  
t h a t  age 0+ coho grew rap id ly  during June ;and Ju ly ,  a f t e r  which t h e i r  growth 
slowed considerably. Age I+ coho show a gradual growth inc rease  throughout 
t h e  summer. 

Rainbow t r o u t  growth p a t t e r n s  a r e  d i f f i c u l t  t o  follow because of  t h e  small 
samples of age I+ indiv iduals .  Both age I+ and 11+ rainbow growth r a t e s  
a r e  extremely va r i ab le .  

Table 5 shows t h e  percent  composition of age groups of  coho salmon i n  each 
index a rea  f o r  1976-1977. In  1976 age 0+ coho numbers were dominant i n  a l l  
a reas  except Index #4.  I n  1977 age I+ coho dominated i n  a l l  a reas  except 
Index #3.  

Table 6 shows t h e  percent  composition of age groups of rainbow t r o u t  i n  
each index a rea  f o r  1976-1977. In  1976 age I+ rainbow t r o u t  were completely 
dominant i n  a l l  four  index areas ,  while  in1977 age 11+dominated a l l  t h e  
samples from each index area .  

Kepler Lakes Area Creel Census: 

A c r e e l  census was conducted from Apri l  30, 1977 through September 5, 1977 
on Echo, Matanuska, Kepler, Bradley, Long, Victor ,  I rene,  Har r i e t ,  and 
Canoe lakes.  

A t  t h e  95% confidence i n t e r v a l  an estimated 5,854 angler  days were expended 
t o  ca tch  2,136 f i s h .  E f fo r t  es t imates  were derived from in terv iews with 
848 completed anglers ,  which r ep resen t s  14.5% of t h e  t o t a l  estimated e f f o r t .  
Completed fishermen caught 409 f i s h ,  which represents  19.1% of  t h e  t o t a l  
estimated catch.  

During t h e  census period 2,017 ang le r s  were contacted and 998 f i s h  were 
recorded. These con tac t s  inc lude  completed and non-completed fishermen and 
fishermen who f i shed  a t  t imes o the r  than during t h e  sampling period.  These 
t o t a l s  represent  34.5% of t h e  est imated e f f o r t  and 46.7% of  t h e  estimated 
catch. 

Table 7 shows s p o r t  f i s h  harves t  and e f f o r t  es t imates  f o r  t h e  n ine  stocked 
lakes. For t h e  seven rainbow t r o u t  lakes ,  ca tch  es t imates  ranged from 0.06 
trout /hour i n  Long Lake t o  0.29 t rout /hour  i n  I rene  Lake. The average r a i n -  
bow t r o u t  ca tch  r a t e  f o r  t h e  seven lakes  was 0.13 t rout /hour .  Victor  
Lake, which contains coho salmon, had a ca tch  r a t e  of  0.60 f i sh /hour ,  while 
Harr ie t  Lake grayl ing  ca tch  r a t e s  were 0.14/hour. The t o t a l  harves t  of 
a l l  spec ies  from t h e  n ine  lakes  was 2,136. The h ighes t  catches were from 
Victor  Lake which conta ins  coho salmon. 
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Table 5. Percent Composition of Age group:^ of Coho Salmon i n  Each Index 
Area, 1976-1977. 

1976 1977 

NO- Percent Age No. Percent 


Index 1 Index 1 


Index 2 Index 2 


Index 3 Index 3 


Index 4 Index 4 




Table 6. Percent Composition o f  Age Groups of Rainbow Trout i n  Each 
Index Area, 1976-1977. 


.- 1976 1977 

tZg e No. Percent Age No. Percent 


Index 1 Index 1 


Index 2 Index 2 


Index 3 Index 3 


Index 4 Index 4 




Table 7. 	 Kepler Lakes Area Spor t  Fish Haryest and Effor t  Estimate,  
Apr i l  30, 1977 t o  September 5, 1.977. 

Angler Angler 
Lake Day Hour Harvest Haryest/&. HarvestlDay 

Echo 

Fatanuska 

Kepler 

Bradley 

Long 

Vic tor  

I rene  

H a r r i e t  

Canoe 

Tota l  

* 	Comprised of 1,557 rainbow t r o u t  (RT), 543 coho salmon (SS), 36 a r c t i c  
g ray l ing  (GR) . 



A t o t a l  of 1,792 and 1,778 angler  days were expended on Matanuska and 
Kepler lakes.  In addi t ion  t o  these  two lakes ,  Echo Lake had 966 angler  

days recorded. These th ree  lakes accounted f o r  78% of  t h e  estimated 

e f f o r t  on a l l  lakes  included i n  t h e  census. 


Shore fishermen (3,012) s l i g h t l y  outnumbered boat fishermen (2,842). 

Ninety percent  of t h e  boat fishermen were on Matanuska, Kepler, Bradley, 

and Victor  lakes.  The remaining f i v e  lakes  were dominated by shore f i s h e r -  

men pr imar i ly  due t o  a c c e s s i b i l i t y .  Fishing success f o r  boat  versus shore 

fishermen on Kepler and Bradley lakes  revealed t h a t  boat fishermen had 71% 

h e t t e r  f i sh ing  than shore fishermen. 


l a b l e  8 shows e f f o r t  and harves t  da ta  by sampling period.  Only 3% of t h e  

anglers  interviewed f i shed during t h e  6 a.m. t o  10 a.m. period.  Seventy-

s i x  percent  of t h e  e f f o r t  occurred between t h e  hours of  2 p.m. and 

! O  p.m. Harvest r a t e s  were a l s o  t h e  lowest (0.04 f i sh lhour)  during t h e  
e a r l y  morning period while harves t  r a t e s  during t h e  remaining t h r e e  
periods were 0.19 t o  0.20 f i sh lhour .  

? a b l e  9 shows e f f o r t  and harves t  d a t a  by month. A t o t a l  of  48% of t h e  
e f f o r t  occurred during May, while 22%, 16%, 9%, and 3%, occurred during 
June, Ju ly ,  August, and September, respect ive ly .  The remaining 2% was 
recorded on Apri l  30, t h e  f i r s t  day of  t h e  census. Harvest r a t e s  were 
t h e  highest  i n  June and September and lowest i n  Apri l .  

Anglers averaged 2.57 hours per  day on t h e  weekend compared t o  2.24 hours 
per  day on weekdays. Catch r a t e s  on weekends was 0.20 f i s h  per  hour which 
was almost double t h e  ca tch  r a t e  of 0.11 f i s h  per  hour on weekdays. 

LJeriodic sampling was conducted between 10 p.m. and 12 midnight t o  
determine what percent  of t h e  e f f o r t  and harves t  was missed by not  sampling 
a t  t h i s  time. Analysis of t h i s  sampling period indica ted  t h a t  most probably 
:lo more than 15% of t h e  t o t a l  harves t  and e f f o r t  was missed during t h e  
10 p.m. t o  12 midnight period.  

Effor t  and harves t  da ta  co l l ec ted  from anglers  who were no t  f i s h i n g  during 
a sample period were recorded on t h e  ques t ionnai re  form and compared t o  
da ta  used t o  es t imate  harves t  and e f f o r t  l e v e l s .  A t o t a l  of  375 completed 
anglers  and 434 non-completed anglers  were contacted during periods o the r  
than t h e  sampling period. Although ca tch  r a t e s  f o r  sample periods versus 
non-sample periods were highly co r re l a t ed  (r=0.83), t h e  non-sample period 
r a t e s  were about 35%higher. Hours pe r  angler  d id  no t  d i f f e r  s i g n i f i c a n t l y  
'xtween the  two s e t s  of da ta .  

:ipproximately 525 responses t o  f i v e  quest ions regarding Cook I n l e t  Basin 
stocked lakes  were received e i t h e r  by d i r e c t  interview o r  from handouts 
' lvai lable a t  t h e  Kepler Lake access p o i n t ,  Palmer o f f i c e ,  and Anchorage 
o f f i c e .  A t o t a l  of 70% of the  fishermen p re fe r red  t o  f i s h  f o r  rainbow 
t r o u t ,  19% picked landlocked coho salmon, and 11%named grayl ing ,  Thymallus 
a r c t i c u s  (Pa l lus ) ,  f o r  t h e i r  f i r s t  choice. S ix ty- three  percent  of t h e  
fishermen prefer red  t o  ca tch  a few l a r g e  f i s h ,  while 37% l i k e  t o  catch 



--- 

Table 8. 	 E f f o r t  and Harvest Data by Sampling Period Collected from 
Completed Anglers During Kepler Lakes Area Creek Census, 1977. 

Angler Angler Angler Hours/ Harvest/ 
Sampling Period Day Hours Harvest * Angler Day Hour 

* Includes a l l  spec ies .  

Table 9. 	 E f f o r t  and Harvest Data by blonthly Period Collected from Completed 
Anglers During Kepler Lakes Area Creel  Census, 1977. 

Monthly Angler Angler Angler Hours/ Harvest/ 
Period Day Hours Haryest * Angler Day Hour 

Apri 1 19 51.1 2 2.69 0.04 

Flay 406 999.2 165 2.46 0.17 

June 185 539.6 141 2.91 0.26 

J u l y  135 302.5 58 2.24 0.19 

August 77 162.3 27 2.11 0.17 

September 26 63.0 16 2.42 0.25 

* Includes a l l  spec i e s .  



large numbers of pan s i z e d  f i s h .  When asked what percent  o f  t h e i r  f i s h i n g  
rime was spent  during t h e  win ter ,  26% f i shed  from 10% t o  50% o f  t h e i r  t ime 
i n  t h e  win ter  and only 5% spent  more than 50% of t h e i r  f i s h i n g  t ime during 
t h e  win ter  per iod.  F i f ty -n ine  percent  of t h e  fishermen ind ica t ed  t h a t  they  
favored f i s h i n g  s tocked l akes  having few o r  no pub l i c  f a c i l i t i e s  while  t h e  
remaining 41% l i k e d  f u l l y  developed f a c i l i t i e s  such a s  campgrounds and 
b o a t  launches. When fishermen were asked t o  r a t e  t h e  cu r r en t  q u a l i t y  of  
stocked l ake  f i s h i n g  i n  t h e  Cook I n l e t  Basin, 7% r a t e d  t h e  q u a l i t y  e x c e l l e n t ,  
40" r a t e d  it good, 39% r a t e d  it f a i r ,  and 14% r a t e d  it a s  poor. 

Lake Stocking Evaluat ions:  

Sampling of stocked lakes  is  conducted t o  eva lua t e  and develop p re sen t  
s tocking  p r a c t i c e s  aimed a t  enhancing r e s i d e n t  f i s h  s tocks .  

In 1977, t e n  stocked lakes  were sampled i n  l a t e  f a l l  and e a r l y  w in te r ,  wi th  
v a r i a b l e  mesh g i l l  n e t s  (Table 10) .  A l l  o f  t h e  lakes  sampled contained 
coho salmon. Rainbow t r o u t  p l a n t s  a r e  being evaluated under a p r o j e c t  
That i s  designed t o  provide gu ide l ines  f o r  rainbow t r o u t  s toc5ing  programs. 

ill n e t  ca t ch  d a t a  and s tocking  h i s t o r i e s  a r e  presented  i n  Table 10. 
Luc i l l e  and Finger  l akes  were stocked on May 17, 1977 with coho weighing 
512/lb. and 698/1b., r e spec t ive ly .  Loon, Rocky, and South Rolly l akes  were 
stocked on June 8, 1977 with coho weighing 623/1b. Mean l eng ths  o f  age 0+ 
coho a f t e r  s i x  months of res idency  ranged from 106 mm i n  L u c i l l e  Lake t o  
119 mm i n  Finger  Lake. L u c i l l e  Lake coho cont inue t o  decrease  i n  s i z e  
s i n c e  t h e  r e i n f e s t a t i o n  of  t h reesp ine  s t i ck l ebacks .  Age 0+ coho, which 
normally a t t a i n  a mean l eng th  o f  150-160 mm a f t e r  s i x  months res idency ,  
dec l ined  t o  125 mm i n  1976 and i n  1977 average only  106 mm. 

I n  1976 four  l akes  were s tocked on May 28 with coho weighing 341/lb.  and 
an add i t i ona l  fou r  l akes  were s tocked on June 1 with coho weighing 298/1b. 
Af te r  18 months of  res idency  coho ranged from 163 mm i n  length  i n  Benka 
Lake t o  271 mm i n  Vic tor  Lake. Chr is t iansen ,  Finger ,  Memory, and Vic tor  
lakes  a l l  contained age I+ coho over  232 mn i n  l eng th  and none o f  t h e s e  
lakes  contained competi tor  spec ies .  Benka, Luc i l l e ,  P ra to r ,  and Rocky 
lakes  contained age I+ coho between t h e  lengths  of  163 mm-181 mm. These 
fou r  l akes  contained competi tor  spec ies ,  p r i m a r i l y  t h reesp ine  s t i ck l ebacks .  
Ll lci l le  Lake i s  one of t h e  most product ive  l akes  i n  t h e  Matanuska Valley, 
while Memory i s  one of t h e  l e a s t  p roduct ive  l akes  i n  t h e  a rea .  I t  appears 
t h a t  t h reesp ine  s t i ck l ebacks  may have a g r e a t e r  i n f luence  on growth r a t e s  
tlian does t h e  chemical-physical na tu re  o f  t h e  waters.  

Ghi.nook Studies  : 

The 1977 chinook salmon escapement surveys on e a s t  s i d e  Sus i tna  River 
t r i b u t a r i e s  and t r i b u t a r i e s  of t h e  Talkeetna and Chul i tna  r i v e r s  were 
conducted from J u l y  19 t o  August 3 .  Stream flows were normal and counting 
condi t ions  were i d e a l .  A t o t a l  o f  14,199 chinook were a c t u a l l y  observed 
during escapement surveys. Watsjold (1974: found t h a t  during a e r i a l  
surveys chinook were observed i n  a l p i n e  s t reams with 70% e f f i c i e n c y  and 
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chinook were observed i n  streams flowing through heavi ly  fo res t ed  areas  with 
55% e f f i c i ency .  Based on these  f indings ,  a s  well  a s  foot  counts,  it was 
estimated t h a t  t h e  1977 chinook escapement was 17,028, which i s  14% lower 
than t h e  previous high escapement of 19,900 i n  1976 (Table 11).  

Individual  stream counts a r e  presented i n  Table 12. In 1977 severa l  
streams had higher  escapements than were recorded i n  1976. Montana Creek 
hzd almost i d e n t i c a l  escapement l e v e l s  i n  1976 and 1977. Willow, P r a i r i e ,  
and Chunilna creeks a r e  major chinook producers which had lower escapement 
l e v e l s  i n  1977 than i n  1976. Chinook escapements i n  1976 and 1977 were 
exceedingly s t rong i n  a l l  systems a s  compared t o  years  p r i o r  t o  1976. 

Chinook carcasses  were co l l ec ted  from Willow Creek, Montana Creek, and 
Chulitna River. Length and age da ta  co l l ec ted  from carcasses  a r e  shown i n  
Tables 13, 14, and 15. 

In Willow Creek a sample of 140 chinook carcasses  had a mean length  of 
100.0 + 13.97 cm. Males and females averaged 113.3 and 105.4 cm i n  length ,  
rsspecyively,  and t h e  male t o  female sex r a t i o  was 1:1.4. Age composition 
a5 determined by length frequencies indica ted  2.1% were age 1.2, 9.3% were 
age 1.3, and 88.6% were age 1.4 (Table 13) .  

In  Montana Creek a sample of 156 chinook carcasses  had a mean length of  
95.9 + 21.52 cm. Males and females averaged 91.1 and 103.1 cm i n  length,  
respectively, and t h e  male t o  female sex r a t i o  was 1.5: 1. Age composition 
indica ted  3.2% were age 1.1, 18.6% were age 1.2, 13.5% were age 1.3, and 
64.7% were age 1.4 (Table 14) .  

A t o t a l  of 255 chinook carcasses were sampled on t h e  middle fork  of  
Chulitna River. The f i s h  had a mean length  of  94.2 + 12.69 cm. The sex 
r a t i o  of males t o  females was 1:1.3 and males averageh 94.9 cm, while 
females averaged 93.6 cm i n  length. Age composition ind ica ted  0.4% were 
age 1.1, 5.9% were age 1.2, 40.8% were age 1.3, and 52.9% were age 1.4 
('Table 15) .  

Figure 5 dep ic t s  length  frequency by percent  of  chinook carcasses  co l l ec ted  
i n  Willow Creek, Montana Creek, and Chuli tna River. In Willow Creek, 88.6% 
of t h e  carcasses were s ix-year-old f i s h  i n  1977 compared t o  77.4% i n  1976. 
Females a l s o  dominated carcass  samples i n  Willow Creek. Montana Creek had 
64.7% six-year-old f i s h ,  which i s  l e s s  than t h e  76.1% recorded i n  1976. 
1x1 gontana Creek, the re  was a s t rong showing of four-year-old males i n  1977. 
'The 1977 Chulitna River sample was very s i m i l a r  t o  t h e  1976 sample. Chinook 
escapements a r e  pr imar i ly  made up of f i v e  and six-year-old f i s h  i n  t h i s  
system. 

Coho Studies :  

I n  1.977 foo t  surveys were conducted i n  escapement index a reas  on only four  
streams t o  es t imate  spawning coho populat ions.  Heavy r a i n s  p e r s i s t e d  
throughout t h e  l a s t  ha l f  of September when coho normally spawn. No escape- 
ment. es t imates  could be made on es t ab l i shed  index a reas  i n  Wasilla and 
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Table 11. Total Chinook Salmon Escapement in East Side Susitna Tributaries 
and Tributaries of the Chulitna and Talkeetna Rivers, 1972-1977. 

Year Observed Counts Expanded Counts 

* Does not include Prairie Creek. 
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Rabideux creeks. A summary of coho escapement counts i n  index a reas  i s  
presented i n  Table 16. The Meadow Creek index a rea  was not  counted s ince  
-,he a r e  in tercepted  a t  t h e  hatchery f a c i l i t y  downstream from t h e  index area .  

Numerous foo t  counts were conducted along Gottonwood and Wasilla creeks 
d ~ ~ r i n g  Very few coho were observed i n  t h e  normal period of coho migration. 
e i t h e r  stream and s p o r t  catches were exceedingly low. Coho counts i n  1977 
through the  Fish Creek weir were a l s o  lagging. Based on t h i s  information 
these  th ree  streams were closed t o  salmon f i s h i n g  by emergency order  on 
August 13. 

Even with t h e  c losure ,  only 25 coho were enumerated i n  t h e  Cottonwood Creek 
index area ,  which was t h e  lowest escapement l eve l  observed s ince  1974. An 
add i t iona l  92 coho were observed i n  severa l  o t h e r  spawning a reas  i n  t h e  
drainage. 

High water condit ions prevented counts on Wasilla Creek; the re fo re ,  t h e  
e f f e c t s  of t h e  c losure  could no t  be evaluated.  

The weir on Fish Creek was operated through August 15 ins t ead  of through 
the  f i r s t  week of September. A t o t a l  of 930 coho had passed t h e  weir during 
the  period of operat ion.  This escapement was encouraging, s i n c e  these  f i s h  
were re turn ing  from t h e  1973 brood year ,  which was one of t h e  lowest escape- 
ments ever recorded i n  t h e  system. Only 210 a d u l t s  were enumerated i n  1973. 
T' ' was bel ieved t o  be l a r g e l y  t h e  r e s u l t  of  severe drought '111s low l eve l  con-
d i t i o n s  t h a t  p e r s i s t e d  from 1968-1970. I t  appears t h a t  Fish Creek coho 
a r e  rebounding from the  low escapements experienced i n  t h e  e a r l y  1970's.  

Fish and Meadow creeks index areas  have been compared t o  weir counts during 
previous years .  The F i she r i e s  Rehab i l i t a t ion  Enhancement Division now 
opera tes  a f i s h  production f a c i l i t y  i n  t h e  system and a r e  u t i l i z i n g  na t ive  
s tocks from both Fish and Meadow creeks.  Index a rea  counts a r e  no longer 
usable o r  necessary i n  t h i s  drainage and w i l l  be discontinued. 

Considerable physical  and chemical da ta  were co l l ec ted  during t h e  pas t  
year from numerous lakes  and streams. Data includes pe r iod ic  stream 
flows, continuous thermograph readings from anadromous f i s h  streams, and 
tlissolved oxygen l e v e l s  i n  numerous lakes  throughout t h e  Matanuska Valley. 
These da ta  a r e  ava i l ab le  i n  t h e  Alaska Department of Fish and Game f i l e s  
In t h e  Palmer area  o f f i c e .  

DISCUSSION 

I n  1976 t h e  Fish and Meadow creeks inves t iga t ion  was conducted from June 21 
through November 29 with one day i n  December spent  i n  Index #1. There 
nas 3 break of th ree  months during t h i s  period t h a t  occurred between 
.;u?y 26 and October 26 when no trapping was conducted, the re fo re  the  da ta  
were broken i n t o  summer and winter periods.  In 1977 t h e  study was con-
(iucted from June 20 through October 13. F'rom August 23 t o  October 4 no 
sarnpling was conducted. Upon review of  thLe 1976 and 1977 d a t a  it was 



Stream 1968 1969 1970 1971 


lYasilla (a) 101 104 


Wasilla (b) 94 


Cottonwood 22 9 5 29 


Birch 125 142 206 138 


Fish 852 176 141** 


Fleadow 54 109 49 9 


Quest ion 


Rabideux 


Total 201 1,112 631 421 254 292 362 1,012 983 368 

* High water conditions prevailed making some escapement counts impossible. 

* *  Due to high water a boat count was necessary. 

***  Normal spawner distribution was affected by interruption of normal migrational pattern. 




determined t h a t  f o r  comparison between t h e  two years  d a t a  t h a t  were broken 
clown by summer and winter  per iods i n  1976 would be combined. The 1976 d a t a ,  
as  presented i n  t h i s  r e p o r t ,  r ep re sen t s  t h e  per iod  of  June 21 t o  November 29,  
while t h e  1977 da t a  inc ludes  t h e  per iod  of June 20 t o  October 13. Tota l  
t r a p  hours f o r  each year  a r e  very  s i m i l a r ,  with 8,219 hours i n  1976 and 
8 ,059 hours i n  1977. In 1976 ca tch  r a t e s  under t h e  i c e  appeared t o  i nc rease  
which would have some inf luence  i n  r e f l e c t i n g  somewhat h igher  ca tch  r a t e s  
in  1976 than  would have occurred i f  t h e  1976 d a t a  represented  t h e  exact  
same time per iod  covered i n  1977. 

In 1976 concent ra t ions  of a l l  salmonids were h ighes t  i n  Index #3, while i n  
1977 coho salmon was t h e  only  salmonid t h a t  was most abundant i n  t h i s  a r ea .  
The h ighes t  dens i ty  of rainbow t r o u t  occurred i n  Index #4  i n  1977. 

I n  both 1976 and 1977 coho salmon were most abundant i n  Index # 3 ,  followed 
i n  dec l in ing  o rde r  by Index K4, #1, and #2, This  cons is tancy  i n d i c a t e s  
whc:re t h e  most d e s i r a b l e  coho h a b i t a t s  i n  Fish and Meadow creeks a r e  
loca ted .  No apparent  h a b i t a t  preference p a t t e r n s  have appeared f o r  r a i n -  
tjow t r o u t  i n  any of t h e  index a reas .  

In 1977 coho ca tches  were much h igher  than  i n  1976 i n  a l l  a r eas  except 
lndex # 3 .  Rainbow t r o u t  ca tches  i n  1977 were lower than  i n  1976 except i n  
Index #4 .  Because of t h e  high abundance o f  coho t h e  spec i e s  composition 
i n  a l l  index a reas  i n  1977 was not  s i m i l a r  t o  what was found i n  1976 when 
r'linbow t r o u t  were dominant i n  Index # 2 .  In  1976 it was be l ieved  t h a t  
lndex #2 may have been a more d e s i r a b l e  r e a r i n g  a rea  f o r  rainbow t r o u t .  
T h i s  i n d i c a t e s  t h a t  salmonid spec i e s  composition i n  each index a r e a  i s  
l a r g e l y  dens i ty  r e l a t e d  and not  p r imar i ly  r e l a t e d  t o  spec i e s  h a b i t a t  
p references .  In 1977 from 62% t o  86% o f  a l l  salmonids i n  a l l  index a reas  
were coho salmon. Coho ca t ch  r a t e s  i n  1976 i n  Index #3 were 2.24 f i s h / t r a p  
hour compared t o  2.22 f i s h / t r a p  hour i n  1977. The excess  coho i n  Fish 
Creck apparent ly  went i n t o  Index K 1  and #2. In  Index #1  ca t ch  r a t e s  i n -
creased from 0.33 i n  1976 t o  0.71 f i s h l t r a p  hour i n  1977. Index # 2  ca tch  
r a t e s  went from 0.34 f i sh /hour  i n  1976 t o  0.68 f i sh /hour  i n  1977. Coho 
ribundarice i n  1977 was almost exac t ly  double what was found i n  Index #1 
and # 2  i n  1976. These d a t a  i n d i c a t e  t h a t  r e a r i n g  coho d e n s i t i e s  i n  Index 
' f3 may have reached t h e i r  maximum i n  both 1976 and 1977. Any inc reases  
over t h e  1977 l e v e l  of r e a r i n g  coho may r e s u l t  i n  a much h igher  u t i l i z a t i o n  
o f  t he  lower po r t ion  of Fish Creek. The maximum rea r ing  c a p a b i l i t y  of  t h e  
lower po r t ion  of Fish Creek i s  unknown. There were no apparent  migrat ion 
] )< i t te rns  of  coho during t h e  period of  t h e  s tudy i n  1977. 

In  1976 growth r a t e s  i n  t h e  four  index a reas  were not  comparable due t o  a 
number of f a c t o r s .  One of t h e s e  f a c t o r s  was t h e  sampling design which 
allowed f o r  a long time l a g  i n  sampling between each index a rea .  In 1977 
s~ more e f f i c i e n t  sampling design allowed f o r  comparisons i n  growth r a t e s  
between index areas .  Age O+ coho growth r a t e s  were s l i g h t l y  h igher  i n  
; ~ i ~ _ a d o ~ .Creek than those  recorded i n  Fish Creek. There was a cons iderahlc  
d i f f e r e n c e  i n  growth r a t e s  of  age I+ coho. Age I+  coho i n  Index #4  were 
~ ~ u c hl a r g e r  than those i n  a l l  o t h e r  index a reas .  This  i n d i c a t e s  t h a t  
age 0+ coho i n  Meadow Creek would have t o  have a somewhat acce l e ra t ed  

growth r a t e  during t h e  win ter  per iod  than  those  age 0+ coho i n  Fish Creek. 




Watsjold (1977) s t a t e d  t h a t  desp i t e  samplilzg de f i c i enc ies ,  growth r a t e s  of 
salmonids r ea r ing  i n  Index #4  were d e f i n i t e l y  g rea te r  than i n  any of  the  
o the r  index areas.  

Growth curves could not  be developed f o r  r'ainbow t r o u t  s ince  the re  were 
only small numbers of age 0+ and I+  rainb0.w t r o u t  captured. Age 11+ . 
rainbows have such a wide v a r i a t i o n  i n  s i z e s  t h a t  a growth curve would not 
show any seasonal growth fea tu res .  

In 1976 age 0+ coho were the  most dominant age group present  even though 
e a r l y  i n  the  summer many age 0+ indiv iduals  had no t  reached a s i z e  t o  be 
e f f e c t i v e l y  captured by minnow t raps .  In 1976 very few age I+  coho were 
captured i n  Fish Creek although they were present  i n  good numbers i n  Meadow 
Creek. In 1977 these  coho were age I+  and they dominated i n  a l l  a reas  except 
Index #3 where near  equal numbers of age 0+ and I+  coho were present .  

The apparent increase  i n  r ea r ing  coho d e n s i t i e s  t h a t  appears t o  be taking 
place i n  Fish and Meadow creeks may be having an adverse e f f e c t  on rea r ing  
rainbow t r o u t .  In 1976 age I+ rainbow t r o u t  were the  dominant age c l a s s  
and i n  1977 these  t r o u t  were age I I +  and again were t h e  dominant age c l a s s  
i n  a l l  index areas .  Only f u t u r e  s t u d i e s  could determine i f  the re  i s  a 
decl in ing t rend i n  r ea r ing  rainbow t r o u t  aLs t h e  d e n s i t i e s  of coho salmon 
continue t.o increase.  

The Fisher ies  Rehabi l i ta t ion  and Enhancement Division re leased approximately 
20,000 age 0+ coho i n  Big Lake j u s t  above t h e  cont ro l  s t r u c t u r e  on Fish 
Creek. A la rge  number of these  were marked by a l e f t  v e n t r a l  f i n  c l i p .  The 
YCC crews were ins t ruc ted  t o  check f o r  t h e  f i n  c l i p  on a l l  coho under 65 mm 
i n  length. During the  e n t i r e  sampling period none of  these  f i n  c l i p  coho 
were observed i n  e i t h e r  Fish Creek o r  Meadow Creek, which s t rongly  suggests 
t h a t  most of the  re leased coho salmon remained i n  Big Lake. 

The catch r a t e s  recorded during t h e  c r e e l  census conducted on seven stocked 
rainbow t r o u t  lakes i n  t h e  Kepler Lake Cornplex were very poor. The average 
catch r a t e  f o r  a l l  t he  lakes was 0.13 rainbow t rout lhour .  The primary 
reason f o r  the  low catch  r a t e s  was due t o  the  previous year ' s  stocking program. 
The majori ty of rainbow t r o u t  t h a t  e n t e r  i3 spor t  f i s h e r y  a r e  usual ly  one-
year-old fish from the  previous summer's s tocking program. Ennis s t r a i n s  
o f  rainbow t r o u t  have been used almost exc:lusively t h e  l a s t  severa l  years  
and a r e  stocked during the  spring period.  Swanson River rainbow t r o u t  
s t r a i n s  a r e  now being u t i l i z e d  which n e c e s s i t a t e s  readjustment i n  stocking 
programs s ince  they a r e  not  ava i l ab le  u n t i l  l a t e  summer. In 1976 Irene,  Long, 
and Matanuska lakes were chosen t o  rece ive  p lant ings  of severa l  combinations 
of s t r a i n s  t o  determine t h e i r  cont r ibut io~n t o  t h e  spor t  f i s h e r i e s  i n  t h e  
Kepler Lakes Complex. Swanson River s t r a i n s  grew so slowly they could not  
be f i n  cl ipped and stocked u n t i l  e a r l y  October. S u f f i c i e n t  time had not 
passed by the  spring of 1977 t o  allow the.se f i s h  t o  en te r  t h e  spor t  f i she ry .  
The majori ty of  rainbow t r o u t  caught i n  t h e  t h r e e  lakes  were from the  
1975 spr ing  p lant ing  of which the re  were very few f i s h  l e f t .  The catch 
r a t e s  would have been even lower i f  the  1976 stocked rainbow had not  
reached a catchable s i z e  during the  summer months. I t  wasn't u n t i l  August 
t h a t  the  1976 p lan t s  began enter ing  t h e  f i shery .  By t h i s  time of year  



f is l l ing e f f o r t  had dropped considerably so few of t h e  f i s h  were caught. 
hs'iiermen t h a t  d id  f i s h  t h i s  l a t e  enjoyed f a i r  success. 

Canoe Lake had not  been stocked with rainbow s ince  1975 so  t h e r e  were not  
lnany rainbow ava i l ab le  during t h e  1977 season. Echo Lake was r e h a b i l i t a t e d  
i n  1976 but was stocked with only 1,250 catchables f o r  t h e  summer season. 
flbi Irrlrlen had poor success catching them. Kepler and Bradley lakes were 
tjlc only lakes i n  t h e  complex t h a t  received t h e  normal sp r ing  p lant ing  i n  
1976. The reason f o r  poor ca tch  r a t e s  on these  lakes  i s  not  understood, 
but it may have been r e l a t e d  t o  poor su rv iva l  of t h e  Ennis s t r a i n  of 
rainbow t r o u t .  

Victor  Lake had t h e  h ighes t  ca tch  r a t e s  because it contained s i l v e r  salmon 
which commonly have high su rv iva l  r a t e s  and which provided a dense population 
f o r  fishermen. Approximately 25% of  t h e  o v e r a l l  seasonal harves t  was taken 
from Vic tor  Lake which comprises only 5% of  t h e  complex's t o t a l  water a rea .  
A t o t a l  of 81,000 planted Ennis t r o u t  i n  interconnected Kepler and Bradley 
lakes  yielded about t h e  same number of f i s h  a s  t h e  2,800 coho p lanted  i n  
Victor  Lake. 
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